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(57)Abstract: 

PROBLEM TO BE SOLVED: To easily solder a circuit element to 
a mounted substrate by forming a mounted substrate 
corresponding to the mounted area of an LCC package and 
mounting a semiconductor bare chip in this groove, so as to 
reduce the size of the mounted substrate and to realize a surface 
without projections from a mounted substrate surface. 
SOLUTION: A groove 66 is formed at the mounted substrate 70, 
consisting of multilayered wirings and provided with an electrode 
for sticking the circuit element to connect a bare chip 65 to this 
groove 66. Electrodes on the surface of the chip and that exposed 
at the groove 66 are electrically connected through a metallic thin 
line 67 to constitute the circuit of the mounted substrate. 
Eutectic soldering is screen-printed to the surface of the 
mounting bare chip 65, and the circuit element is mounted onto 
this to solder at re-flowing furnace. Succeedingly, the substrate is 
turned over to screen-print low-melting point soldering and this 

circuit element 71 is mounted onto this for soldering at a soldering reflow furnace. In addition, the 
substrate 70 is turned over yet once more and the package 53 is mounted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sensor chip which accumulates the information charge which two or more light-receiving 
pixels are arranged in the shape of a matrix, and produce by photo electric conversion in each light- 
receiving pixel, The LCC package with which two or more leads which one depression section is 
equipped with said sensor chip, and are electrically connected with the electrode of said sensor chip 
extended to the base located outside from the depression section around said sensor chip, The 
mounting substrate which is electrically connected with the sensor of said LCC package, and mounts 
this LCC package, The solid state camera characterized by having the lens unit by which the light- 
receiving side of said sensor chip was equipped with the lens which carries out image formation of the 
image, forming a slot in said mounting substrate corresponding to the mounting field of said LCC 
package, and mounting the bare chip of a semi-conductor in this slot. 

[Claim 2] The sensor chip which accumulates the information charge which two or more light-receiving 
pixels are arranged in the shape of a matrix, and produce by photo electric conversion in each light- 
receiving pixel, The LCC package with which two or more leads which one depression section is 
equipped with said sensor chip, and are electrically connected with the electrode of said sensor chip 
extended to the base located outside from the depression section around said sensor chip, The 
mounting substrate which is electrically connected with the sensor of said LCC package, and mounts 
this LCC package, It has the lens unit by which the light-receiving side of said sensor chip was equipped 
with the lens which carries out image formation of the image. Fixing with said LCC package and said 
mounting substrate The solid state camera characterized by forming a slot in inter-electrode [ of the 
mounting substrate with which it becomes with a cold cure type silver paste, and a silver paste is 
applied ]. 

[Claim 3] The mounting substrate with which the slot which can hold a component in one [ at least ] 
field was formed is prepared. So that the bare chip for the drive of a sensor chip is mounted in the slot 
of this mounting substrate, wire bond of the electrode on the front face of a bare chip and the electrode 
in the groove bottom section is carried out, solder fixing of the circuit element may be carried out after 
this at a mounting substrate and the slot of said mounting substrate may be covered The manufacture 
approach of the solid state camera characterized by preparing the LCC package with which said sensor 
chip was mounted. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid state camera which dedicated the CCD chip to 

the LCC package, and its manufacture approach. 

[0002] 

[Description of the Prior Art] Since the solid state camera which consists of a semi-conductor like CCD 
series needs to copy a photographic subject image on the front face of a sensor chip, opening is formed 
corresponding to the light-receiving side of a semiconductor chip. For this reason, in the case of a solid 
state image sensor, more ceramic packages which are easy to form opening than before are used. 
[0003] Drawing 7 is a solid state camera carried by JP.9-55487.A, and a ceramic package (LCC 
package) is used for it. Two or more light-receiving pixels and shift registers are formed of a well-known 
semi-conductor process on a silicon substrate, and the sensor chip 11 has the light-receiving side 12 
where two or more light-receiving pixels were arranged in the shape of a matrix. The bottom member 13 
consists of insulating materials, such as a glass epoxy group plate and a ceramic substrate, and the 
central part of one field is equipped with the sensor chip 11. Moreover, two or more leads 14 which 
extend from the periphery of the stowed position of the sensor chip 1 1 to a side part are formed with 
electrical conducting materials, such as copper foil. These leads 14 of two or more are connected by the 
electrode pad and wirebonding by which the edge by the side of a center section is formed in the 
circumference part of the sensor chip 1 1 as an input/output terminal. Moreover, the locating hole 15 of 
a pair is formed inside [ which the bottom member 13 counters ] two sides. The opening 17 for the 
frame part material 16 being formed in the same magnitude with the same ingredient as the bottom 
member 13, and forming the crevice which dedicates the sensor chip 1 1 to a center section is formed. 
The locating hole 18 is formed inside [ which this frame part material 16 counters ] two sides as well as 
the bottom member 13. This bottom member 13 is stuck on the bottom of the frame part material 16, it 
dents in the opening 17 of the bottom member 13 and the frame part material 16, and the section is 
formed. Moreover, if the bottom member 13 and the frame part material 16 are stuck, the configuration 
by which the electrode connected to lead 14 was formed in those side faces as a broken line showed to 
drawing 1 will be taken. Thereby, the LCC package of a surface mount mold is formed. In addition, 
lamination of the bottom member 13 and the frame part material 16 is previously performed rather than 
it equips the bottom member 13 with the sensor chip 1 1, and after formation of the locating hole 15 of 
the bottom member 13 and the locating hole 18 of the frame part material 16 sticks the bottom member 
13 and the frame part material 16, it is made to perform it to coincidence. As the transparence plate 19 
consists of a transparent ingredient to the lights, such as acrylic resin, and straddles two sides which 
the opening 1 7 of the frame part material 1 6 counters, the front face of the frame part material 1 6 is 
equipped, with it. This transparence plate 19 is formed shorter than width of face of two sides in which 
the die length of one side is formed for a long time than width of face of two sides which one side of 
opening 17 counters and which the die length of the side of another side counters in another side of 
opening 17. It means that a part of opening 17 opened it with as by this when it equipped with the 
transparence plate 19 so that it might straddle between two sides which opening 17 counters. Here, it is 
equipped with it as the transparence plate 19 is wearing the light-receiving side 12 of the sensor chip 11 
at least. And it fills up with transparence resin with almost same transparence plate 19 and refractive 
index between the sensor chip 1 1 and the transparence plate 19, and the sensor chip 1 1 and wiring are 
protected. 

[0004] The LCC package with which this sensor was mounted is mounted in a printed circuit board or a 
ceramic substrate, and is electrically connected and mounted by the camera for computers, the 
electronic camera, etc. 
[0005] 



[Problem(s) to be Solved by the Invention] However, as for the mounting substrate with which an LCC 
package is mounted, circuit elements, such as a chip resistor and a chip capacitor, are mounted in both 
sides through solder for the purpose of the miniaturization of a solid state camera. However, since the 
drive IC of a sensor chip was mounted in a mounting substrate, there was a problem that a 
miniaturization was difficult. Moreover, it connected by the bonding wire, and since, as for the perimeter 
of a bonding pad, the tooth space was provided, Drive IC was making the hindrance of a miniaturization 
further, so that a bonding tool could reach a mounting substrate. 
[0006] 

[Means for Solving the Problem] The solid state camera of this invention is solved by forming a slot in 
the mounting substrate corresponding to the mounting field of an LCC package, and mounting a semi- 
conductor bare chip in it in this slot the 1st. Since a bare chip can be mounted in a slot, and size of the 
part mounting substrate can be made small and it is included in the bare chip fang furrow, a front face 
without elutriation can be realized from a mounting substrate front face, and a circuit element can be 
soldered to a mounting substrate. 

[0007] A slot is formed and solved to inter-electrode [ of the mounting substrate with which fixing with 
an LCC package and said mounting substrate is accomplished to the 2nd with a cold cure type silver 
paste, and a silver paste is applied to it ]. That is, before desiccation solidification, since viscosity is low, 
a silver paste may spread the surroundings of an electrode, each may short-circuit, but since a slot is 
formed in inter-electrode, the paste which spreads in a longitudinal direction can be made to be able to 
face to the side attachment wall of the lengthwise direction of a slot, and a short circuit can be 
controlled. 

[0008] The mounting substrate with which the slot which can hold [ 3rd ] a component in one [ at least ] 
field was formed is prepared. So that the drive IC of a sensor chip is mounted in the slot of this 
mounting substrate, wire bond of the electrode of a sensor chip front face and the electrode in the 
groove bottom section is carried out, solder fixing of the circuit element may be carried out after this at 
a mounting substrate and the slot of said mounting substrate may be covered It solves by preparing the 
LCC package with which said sensor chip was mounted. 

[0009] It has an acute angle corner by the bonding head and the wire feed zone, this is united, and a 
bonding tool approaches to a bonding pad in fixed height. Therefore, although bonding cannot be carried 
out if the circuit element on a mounting substrate is on the locus or a circuit element is in a wire or its 
feed zone, since a bare chip is mounted first, the problem is lost, and it is **. 
[0010] 

[Embodiment of the Invention] Drawing 1 is the decomposition perspective view showing the structure 
of the solid state camera of this invention. Two or more light-receiving pixels and shift registers are 
formed of a well-known semi-conductor process on a silicon substrate, and the sensor chip 51 has the 
light-receiving side 52 where two or more light-receiving pixels were arranged in the shape of a matrix. 
[001 1] A sign 53 is an LCC package which mounts said sensor chip 51, and two frame part material of 
drawing 7 is used. That is, it dents in the bottom member 54, the 1st frame part material 55, and the 2nd 
frame part material 56, and the section is formed. Although these elements can consider a ceramic 
substrate, a printed circuit board, etc., they are carried forward below by the ceramic substrate here. 
[0012] The bottom member 53 consists of an insulating material of a ceramic substrate, and the central 
part of one field is equipped with the sensor chip 51. Moreover, the 1st opening 57 including the 
perimeter of the sensor chip 51 is formed in the 1st frame part material 55, and the 2nd bigger opening 
than this 1st opening is prepared in the 2nd frame part material. Therefore, the inside of the 1st frame 
part material 55 is exposed, and two or more leads 58 which extend to the circumference are formed 
here with electrical conducting materials, such as copper foil. These leads 58 of two or more are 
connected by the electrode pad and wirebonding by which the edge by the side of a center section is 
formed in the circumference part of the sensor chip 51 as an input/output terminal. Moreover, the 
height of a sensor chip and the 1st frame part material 55 is formed almost equally, and makes bonding 
nature of a bonder good. Moreover, a slot is formed in the side face of a package in which the bottom 



member 53 and the frame part material 55 and 56 were stuck, and the electrode which was electrically 
connected with said lead 58 and extended at the rear face of a bottom member is prepared in it. 
[0013] Inside [ which the frame part material 56 counters ] two sides, alignment is carried out to the 
heights which the locating hole 60 of a pair was formed and were formed in the interior of the sensor 
unit 61. Although omitted in the drawing, as a transparence plate (it is a transparent ingredient to the 
lights, such as acrylic resin) straddles two sides which the opening 62 of the frame part material 56 
counters, the front face of the frame part material 56 is equipped with it. This transparence plate is 
formed shorter than width of face of two sides in which the die length of one side is formed for a long 
time than width of face of two sides which one side of opening 62 counters and which the die length of 
the side of another side counters in another side of opening 62. While this equips with a transparence 
plate so that it may straddle between two sides which opening 62 counters, it considers as the condition 
of having opened a part of opening 17. And it filled up with transparence resin with almost same 
transparence plate and refractive index between the sensor chip 51 and the transparence plate, and the 
sensor chip 51 grade is protected. 

[0014] Here, the transparence resin with which it fills up between the sensor chip 51 and a transparence 
plate is filled up with an actual production process so that the crevice formed by the opening 62 of the 
frame part material 56 immediately after equipping the bottom member 54 with the sensor chip 51 may 
be filled. And before transparence resin hardens, as it straddles, it is equipped between two sides which 
opening 62 counters. When there is much transparence resin with which it fills up, in order to rise by this 
in the part which is not covered with the transparence plate of opening 62, the relief of a transparence 
plate is not produced. On the contrary, since a crater is generated in the part which is not covered with 
the transparence plate of opening 62 when there is little transparence resin with which it fills up, air 
bubbles do not mix between the light-receiving side 52 of the sensor chip 51, and a transparence plate. 
[0015] Above, although it is easy, the LCC package 53 is completed. In parallel to this, the slot 66 which 
can incorporate a bare chip 65 to the mounting substrate 70 is formed, and this slot is filled up with 
resin by the need. Are [ of this invention ] just going to be characterized by this slot, and it is later 
mentioned about this. The chip resistor 71, the chip capacitor 72, the semiconductor IC (here the drive 
IC 73 of a sensor), Connector C, etc. are mounted in both sides like drawing 2 in the mounting substrate 
70 of this configuration. The LCC package 53 has fixed with the low-temperature type curing agent to 
one of this field by which double-sided mounting was carried out. Here, the silver paste 81 hardened 135 
degrees in 1 hour is applied to the electrode of an LCC package, and the electrode 80 prepared in the 
corresponding place. 

[0016] Furthermore, it has the form where the LCC package 53, the circuit element, etc. were 
constructed and crowded to the space which the sensor unit 61 into which the lens was built was 
assembled by the mounting substrate 70 and one, and was exactly shown by the dotted line so that 
image formation of the image may be carried out to the light-receiving field 52. Here, the silver paste 
with which an LCC package fixes with a mounting substrate and. cold cure type electroconductive glue, 
and is hardened low-temperature 135 degrees as adhesives in 1 hour is used. That is, thermal 
degradation of the sensor chip 51 is also suppressed, and the solder of the mounting substrate 70 melts, 
and a curing agent with which the circuit element mounted in the field mounted IC73 does not fall is 
chosen the rear face of a mounting substrate, and here. 

[0017] Then, the manufacture approach is explained briefly. First, like drawing 3 , it changes with a 
multilayer interconnection, a slot 66 is formed in the mounting substrate 70 with which the electrode 
which a circuit element fixes was prepared, and a bare chip 65 is connected to this slot. The metal thin 
line 67 connects electrically the electrode on the front face of a chip, and the electrode exposed to a 
slot, and constitutes the circuit of a mounting substrate. And the eutectic solder of 183 degrees is 
screen-stenciled by the front face on which the bare chip 65 is mounted, a circuit element is mounted 
on this, and it is soldered to it at a solder reflow furnace. 

[0018] Then, like drawing 4 , a mounting substrate is reversed, the low melting point solder of 150 
degrees is screen-stenciled, a circuit element is mounted on this, and it is soldered at a solder reflow 



furnace. Rather than the solder with which the solder of a field which has turned to the bottom at this 
time was soldered previously, since it is high-melting, there is no fall of circuit elements 71 and 72. 
Furthermore, like drawing 5 f the mounting substrate 70 is reversed again and the LCC package 53 is 
mounted. 

[0019] As explained above, by formation of a slot 66, the mounting effectiveness of a mounting 
substrate can be raised and the miniaturization of a mounting substrate can be realized. Moreover, in 
order to carry out wire bond of the bare chip first, the locus of a bonding tool has little constraint That 
is, since the circuit element is not mounted in the substrate by the side of mounting, a bonding tool does 
not reach a circuit element. 

[0020] Moreover, the low melting point solder of about 150 degrees is used for the inferior surface of 
tongue by the top face of drawing 2 using high-melting solder rather than the opposite field of 183 
degrees, therefore, silver paste solidification of 1 hour performs the drying furnace of a silver paste 135 
degrees — having — both solder — ****** — the LCC package 53 can be fixed without things. 
Moreover, structure like drawing 6 may be adopted. This drawing wets the electrode pattern 80 shown in 
the mounting substrate of drawing 1 , and is prepared 4 side side here. However, you may prepare 2 side 
side like drawing 1 . Here, the silver paste 81 is applied and the LCC package 53 is arranged on an 
electrode 80. However, temporary fixing is also taken into consideration and pressed, a silver paste may 
begin to leak among electrodes 80 and 80, and, as a result, an LCC package becomes a short cause. By 
this invention, by adjusting and designing the die length of the lengthwise direction of a slot, the slot 82 
on some was formed in the part shown with a point, and as it flowed to the lengthwise direction of a 
silver paste fang furrow, lateral breadth was controlled, and short-circuit is prevented. 
[0021] 

[Effect of the Invention] According to this invention, a slot is formed in the mounting substrate 
corresponding to the mounting field of an LCC package, and the mounting effectiveness of a mounting 
substrate is raised by mounting a semi-conductor bare chip in this slot to it, and the contact to the bare 
chip under conveyance can be prevented to it the 1st. A slot can be formed in inter-electrode [ of the 
mounting substrate with which fixing with an LCC package and said mounting substrate is accomplished 
to the 2nd with a cold cure type silver paste, and a silver paste is applied to it ], the paste which 
spreads in a longitudinal direction can be made to be able to face to the side attachment wall of the 
lengthwise direction of a slot, and a short circuit can be controlled. 

[0022] The mounting substrate with which the slot which can hold [ 3rd ] a component in one [ at least ] 
field was formed is prepared. So that the drive IC of a sensor chip is mounted in the slot of this 
mounting substrate, wire bond of the electrode of a sensor chip front face and the electrode in the 
groove bottom section is carried out, solder fixing of the circuit element may be carried out after this at 
a mounting substrate and the slot of said mounting substrate may be covered By preparing the LCC 
package with which said sensor chip was mounted, the locus of the head of a bonding tool can be taken 
comparatively freely, and workability can. be raised. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the decomposition perspective view showing the structure of the solid state camera of 
this invention. 

[Drawing 2] It is the sectional view showing the structure of the solid state camera of this invention. 
[Drawing 3] It is a sectional view explaining the manufacture approach of the solid state camera of this 
invention. 

[Drawing 4] It is a sectional view explaining the manufacture approach of the solid state camera of this 
invention. 

[Drawing 5] It is a sectional view explaining the manufacture approach of the solid state camera of this 
invention. 

[Drawing 6] It is a top view explaining the mounting substrate of this invention. 

[Drawing 7] It is a decomposition perspective view explaining the mounting approach of the conventional 
solid state camera. 
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5s ^6**ii5aM»Ji^#*»ofc*frttt, MPA6 

2©JSBJ«-C^HTl^j:i>a^-T?^!9±yi5Sfc*. ® 
W*©»#±3JS5»4*DJ5e»\ ^*i*ixSaW«f 
Ui*^>**"ofc«^^»4, MPa5 6 2 ©Sl^tgT^t3^ 
tl-^^^t'^^^MDSfc*, irV-y-^s'^'5 1 

©§7t®5 2 fcSw«*©Mfcftj&as»Ai-ar itt* 

so I \ 
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[0 0 15] W±-C-fS5*T'*)5^LCC^5/-5r-^5 3 

WRii-5ti5-e*0, iaifcov^-crtttJti-i. - 
©*Mt©*§lt»S 7 011 BS 2 © J: 5 fc^" jx 7 
i, ^--/^v-t^ij-? 2, Jjiiwric (i:-eiity 
•y-ojgfb i c 7 3) c<*#Wffitel*SES;h/r 

v>5 3#^*^©«kHl::J:0B*Sft"C^a. - 
r-ef*. 1 3 5ftlB$HT8Mfc£*t3ffl'<— * H8 1 

[0 0 16] JEfcttft*«#5 2fc*WW«lB«S*b5J: 

WRi o t— #T?a*scTe>^ *>± 5 ir^-c^av 

fflu :rt(ilC7 3H«i**ufcffifc58ai**tfclil«l« 
-^tf* ^T-f 5 i £ *> * ^ J: 5 ftSftJB $ tux v ^ 

[0 0 17] «tv^-c«!iWcil36*SSfe*»W-*-*. 3tei"B 
3 ©£51::, #JPE«-Cj*5,-|att*T-3SJB*Six<5« 
*S*Rtt b^fcH^StR 7 0ti6 6 SrJgfifc U - ©ill 
fd^T^:^ 5 SrSgK-f«. &JS«S6 7fi, ^-y^ 

U %££tt©lilB$:#!j&L-C^3 s tUt^Tfj/^ 
8 5^JRK$^TV^**BK» 1 8 3*©*f B ^BdS^ 
* ^©iKiasglit^W^vhSn, 

[0 0 1 8] mi*^Xffl4<D& 5K, 

l 5 o ©{&!*£¥ y-^BiH*ix, r© 

It $ ft 5. C:©BrF£fi^-CV^ffi©^fflf4, ftfc^-ffl 

l, 7 2 0lTliii>. Stems©,}; ffg^S 

[0 0 19] EJLfclMiUfcJ: Sid, «6 6©#/*fcJ: 
9, H^SIS 
©/J^b^HaT-#5, £ fcft^fc^T 1 ^ 7^ 
-**>• tfvTw v^^-^©$d®|;tcW*j/65 

'>4v\ o£ 0*SHM©^te0JB**#S^$ft-C^ 

[0 0 2 0] *£Ll2l2©_hffil4, etJx.fi 1 8 3g©S*t 



5 

©BJ;<5 t>KIi6©¥Pa$rffli\ TBtt/l6 0ltSI 

14, 1 3 5«1*M©«^-^ hB^tT*?H, M^ffl 
as»»t5ii*< LCC^j/^r— i?5 aSrB*^**. 
4fcH6©J:5 4*IJt«rtlifflbTt>jSl^. £©H«\ El 
1 ©Hg£«K*1-efig/** — ^8 0£ Ufe-f t>©t?s 

r r. x*fi 4 «aiK:R»t feft-ci^5„ La> lei i © J: 5 k 
2{flfli2fcRitTv-c , b&v\ ) r ^-enis^— ^. F8i^ 
fe*j&ft, Lcc>-vy-i?5 3*sm@8 o±icBea$ 

io ft£ 0 U'LLCC^y^- v^fi, -EB*t#It$tuT 
JfffiSft, ^-^N!1S8 0, 8 0©MIKi|*UtiJi- 

*©«**> b— KOJ&Bi:**. 
14, jS-^fWa-fc^CjfcS 2*r»J*U *©«6*lfil 
©«*SrWa!UrK!tM-5ii-C, Vtm<Offi 
:£fafeiflcft5ct pKLT, «*rRi©Ii:*S!?*rjqi#Jb-C-i/ 

[0 0 2 1 ] 

[»H©ab*] *3S9!fw.fcftfi, JSlfc, LCC^^ 
-5?©*K«#fc#/£1-3!tSWgfc, **r»J«U r. 

zo ©3Hc^^T^s/^Sr*^-t-5ri-e, 3Sgg&© 

Srffc-ltT'tS,, Sg2fC, LCC/<y4r-5?£tMB!tSai 
tgir©B*fi, QkmmfcfJ ^om^-x h"CJ5&U ffi 
^<-^ h«sfi#$tk«^SIeS4(©«liMKfti»Sr^ 
L, «*|RjKlj£!i«5^— ^ K«r«©«*l«9©IMt^rSli» 

[0 0 2 2] MSK. 'Pte<k i>— JjCOmizm+itiliZ.® 

©j»©«f>Ki"t>'1»-^-s'7 r ©IHBiI C***U "fevf-^ 

L, r©m, H^StSfr[El8S^Sr*BB*b, IWS» 
^SS©«Sr«5 J:5fc, ilWE-fe^f-^y^3afi**t 
fcLC C/<y>r— .^SrRrj 5 r. i: t?, # >?y— 
,v(D^y K©W»SrJt««Ji*fcBi^ f^Jttt*rl«il±* 

[0ffi©fB5^lft?^] 

[mi] *|gK©B«:a^il©«liiSr^i-^^SEI 
[B 2 ] ;^H©Bfl4tfe£HB©tt&fr^-fKBH-C*!> 

40 5o 

[El 3 ] *^PJ©@#«^e©Kit^feSrSi?^-t-58ff 

[134] #9Sn©Bfl4Mftfietl©C{fi^«rKn-^%Wr 

[15] *«9]©BtiM&B©ll&£&S:R93i-&»r 

[16] *3BM©SISEiS«*lftW-*-*sFffiH-C*>5. 
[0 7] %HE©B(MtttiSftl©^Se^SrRni~d^ 
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